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Prediction of Cutting Forces for Flat and Rough End Mill
Tools Using B-spline Interpolation of Cutting Edge

Part 1: B-spline Definition of Cutting Edge
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Corresponding Author E-mail: imani@ferdowsi.um.ac.ir

Abstract

Milling Operation is one of the most widly used method among the machining operations. A variety of
milling tools are used in machining of parts with different levels of complexity. End mill tools are used
for prepheral milling with small immersion. Also, rough end mills are very widespread when it is
required to remove bulk of material as quickly as possible. Rough end mills with serrated cutting edges
profile are widely used for suppressing chatter vibrations encountered during milling operations. The
serrated profile of cutting edge have phase shift from one flute to the next and interfere with the
regeneration of waviness of the cut surface. A comprehensive simulation of rough end milling requires
geometrical and physical simulation of the cutting process. In Part 1 of this research, flat and serrated
end mills cutting edges are analytically defined and geometrically modelled as a B-spline curve. The
main objective of first part of this research is to represent the cutting edges of flat and rough end mills
with a unique representation. This representation can be efficiently applied to calculate the differential
cutting forces copmponents acting on the helical cutting edges.
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